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Technical Report

1. A comparison of actual accomplishments with the goals and objectives established for
the period, the findings of the investigator, or both:

The goals and objectives of the period were to explore whether or not our triazole
membrane synthesis system would allow for functional groups to be more predictably
incorporated into phospholipid membranes spontaneously and also if the efficiency of
incorporation can be improved compared to conventional methods. We also sought to
utilize copper catalyzed cycloadditions to modify reactive groups within the phospholipid
membrane structure and how the nature of the reactive elements, the copper catalyst, the
azide, and the alkyne, affect the location and yield of the resulting product. The initial
exploration of both these goals were performed and accomplished. We developed a light
based approach to membrane synthesis and modification, using soluble ruthenium
photoreduction agents, which can trigger cycloadditions on the membrane in response to
light. Using this new methodology, we were able to provide evidence for spatially
restricting the modification of lipid membranes with coumarin dyes. We provided
evidence for restricting modification to the inner and outer leaflet of the lipid membranes.
Data was generated by high-performance liquid chromatography and fluorescence
microscopy. Using the coumarin probe, we were able to show how the nature of the
reactive elements, the copper catalyst, the azide, and the alkyne, affect the location and
yield of the resulting product in the phospholipid membrane.

2. Reasons why established goals were not met, if appropriate:

-established goals of conducting proof of concept studies for controlling the architecture
of lipid membranes for the first period were met.

3. Other pertinent information including, when appropriate, analysis and explanation of
cost overruns or high unit costs:

-nothing to report
4. Identification of work planned during the coming reporting period:

- We propose to continue to explore whether or not our triazole membrane synthesis
system would allow for functional groups to be more predictably incorporated into
phospholipid membranes spontaneously and also if the efficiency of incorporation can be
improved compared to conventional methods. We believe that the minimal nature of our
approach lends itself to further elaboration and application, particularly with respect
toward creating robust and scalable approaches towards artificial, self-sustaining cells
that would be able to mimic key aspects of natural cells. Of particular interest would be
to achieve de novo synthesis and self-assembly of artificial cells capable of undergoing
photo-driven electron transfer reactions. We will also work with Dr. Cropek’s lab to
further enable enzyme encapsulation to improve the efficiency of light-driven hydrogen
fuel production.



5. Changes in key personnel, if applicable:

-None





